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Description 

[0001 ] This invention relates to a relay drive circuit for 
driving relays to turn on and off power supplied to loads 
from a power supply outputting a given voltage accord- 5 
ing to claims 1 , 2, 4 and 7. 

[0002] From DE-A>28 09 905, which describes the 
closest prior art, a circuit an^ngement for holding a relay 
is known, wherein after the actuation of the relay by 
means of a threshold switch and by means of a logic 
equipment a first DC power source supplying the actu- 
ating current for the relay is switched off and a second 
DC power supply source supplying the hold current is 
switched on. This known circuit arrangement is charac- 
terized in that in dependence upon the current flowing 
through the relay coil a controller controls said current 
by means of a controllable resistor serially connected to 
the first current source. This controller can have, for ex- 
ample, a D behavior. Moreover this known circuit ar- 
rangement also comprises a switch amplifier, which is 
used for switching the first power supply source. The 
threshold switch and the controller are comprised of a 
common input transistor stage. 
[0003] A further conventional circu It for driving various 
loads 2 of an automobile also uses relays. For example, 
as shown in Figure 13, the circuit comprises a coil RC 
of a relay RL connected at one end to a voltage output 
terminal of an in-car battery 1 and grounded at the other 
end via an operation switch SW and one of relay con- 
tacts RS connected to the voltage output terminal of the 
In-car battery 1 and the other grounded via loads 2. 
[0004] When the operation switch SW is turned on 
and a voltage equal to or more than an actuating voltage 
required for actuating the relay contacts RS is applied 
to the coil RC, the relay contacts RS are actuated and 
conducted. On the other hand, when the operation 
switch SW is turned off and the voltage applied to the 
coil RC becomes equal to or less than a release voltage, 
the relay contacts RS are released and restored to a 
non-conduction state. 

[0005] In an automobile, circuit parts of relays, fuses, 
connectors, etc., are mounted on an electric junction 
box intensively. Since the circuit parts generate heat, it 
is necessary to design so as not to exceed the heat re- 
sistance temperatures of the parts and the electric junc- 
tion box. 

[0006] However, in recent years, as the number of re- 
lays has been increased with an increase in in-car elec- 
trical components and relays have been placed at a high 
density with miniaturization of the relays, the effect of 
heat generation of the relays, namely, coils becomes 
large and the heat generation needs to be suppressed. 
[0007] Generally, the relay actuating voltage is about 
7-8 V, the relay release voltage is about 2-3 V, and the 
power supply voltage of the in-car battery is 1 2 V. Thus, 
the relay generates unnecessary heat as much as the 
voltage difference between the battery power supply 
voltage and the relay actuating voltage. 



[0008] Then, as shown in Figure 14, a conventional 
circuit is known which comprises a resistor R connected 
to a coil RC of a relay RL in series for decreasing an 
applied voltage to the coil RC. thereby reducing the 
heating value of the relay RL. 

[0009] A relay drive circuit is proposed in Japanese 
Patent Lald-Open No. He! 8-55551 wherein a drive tran- 
sistor for supplying an excitation current to a relay coil 
is operated in a region in which it is not completely 
turned on, thereby decreasing an applied voltage to the 
coil. 

[0010] Although the conventional circuit shown in Fig- 
ure 14 decreases the heating value of the coll RC of the 
relay RL, the resistor R generates heat, thus it is difficult 
to sufficiently decrease the heating value of the whole 
circuit. 

[0011] Also in the conventional relay drive circuit de- 
scribed in Japanese Patent Laid-Open No. Hei B- 
55551 , the reduction part of the coil application voltage 
is converted Into heat by other circuit parts of transistors, 
etc., thus it is still difficult to sufficiently decrease the 
heating value of the whole circuit. 
[0012] Furthemnore, in the conventional relay drive 
circuit described In Japanese Patent Laid-Open No. Hei 
8-55551 , If the actuated relay contacts are restored to 
a release state for a reason such as vibration or impulse, 
the relay cannot again be placed in an actuation state 
unless an operation switch is once turned off, then on. 
[001 3] It is therefore an object of the present invention 
to provide a relay drive circuit that can decrease the coil 
heating value efficiently and hold relays in an actuation 
state reliably.' 

[0014] According to the present invention this object 
is solved by the features of the claims 1 . 2, 4 and 7. 
[0015] Improved embodiments of the inventive relay 
drive circuit result from the subclaims. 
[0016] According to the invention, there is provided a 
relay drive circuit for controlling an excitation current 
supplied to relay coils with relay contacts placed be- 
tween a reference power supply outputting a given volt- 
age higher than a relay actuating voltage and a plurality 
of loads, thereby actuating or releasing the relay con- 
tacts, the relay drive circuit comprising a low-voltage 
power supply outputting a voltage lower than the given 
voltage and higher than the relay actuating voltage for 
supplying the excitation current to each relay coil from 
the low-voltage power supply. 
[001 7] According to the above configuration, an exci- 
tation current is supplied to each relay coll from the low- 
voltage power supply outputting a voltage lowerthan the 
given voltage output from the reference power supply 
and higherthan the relay actuating voltage, whereby the 
relay contacts can be reliably actuated and the heating 
value from the coils can be reduced as compared with 
supply of the excitation cun-ent from the reference power 
supply. 

[001 8] According to the invention, there is provided a 
relay drive circuit for controlling an excitation current 
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supplied to relay colls with relay contacts placed be- 
tween a reference power supply outputting a given volt- 
age higher than a relay actuating voltage and a plurality 
of loads, thereby actuating or releasing the relay con- 
tacts, the relay drive circuit comprising a tow-voltage 
power supply outputting a voltage lower than the given 
voltage and higher than a relay release voltage, time 
count means for counting the elapsed time since the ac- 
tuation time of each relay, storage means for storing a 
preset time, and control means for supplying the exci- 
tation current from the reference power supply when 
each relay is actuated and supplying the excitation cur- 
rent from the reference power supply until the expiration 
of the preset time since the actuation time of each relay, 
then supplying the excitation current from the low-volt- 
age power supply. 

[001 9] According to the configuration, when the relay 
contacts are actuated, the excitation cun^ent Is supplied 
to the relay coil from the reference power supply output- 
ting the given voltage, and the excitation current Is sup- 
plied from the reference power supply until the expira- 
tion of the preset time since the actuation time of the 
relay contacts, then the excitation current Is supplied 
from the low-voltage power -supply outputting a voltage 
lower than the given voltage output from the reference 
power supply and higher than the relay release voltage, 
whereby the actuation state of the relay contacts is re- 
liably maintained and the heating value from the coils is 
reduced as compared with continuous supply of the ex- 
citation current from the reference power supply. 
[0020] The setup time is preset a little longer than the 
time taken until the relay contacts are actuated from the 
supply start time of the excitation current to the coil, 
whereby the relay contacts can be actuated reliably. 
[0021] In the relay drive circuit as mentioned above, 
the low-voltage power supply outputs a voltage lower 
than the relay actuating voltage. 
[0022] According to the configuration, the excitation 
current is supplied from the low-voltage power supply 
outputting a voltage lower than the relay actuating volt- 
age, whereby the heating value from the coils is further- 
more reduced. 

[0023] According to the invention, there is provided a 
relay drive circuit for controlling an excitation current 
supplied to relay colls with relay contacts placed be- 
tween a reference power supply outputting a given volt- 
age higher than a relay actuating voltage and a plurality 
of loads, thereby actuating or releasing the relay con- 
tacts, the relay drive circuit comprising a low-voltage 
power supply outputting a voltage lower than the given 
voltage and higher than a relay release voltage, a refer- 
ence voltage circuit for supplying an excitation current 
to each relay coil from the reference power supply, a 
low-voltage circuit for supplying an excitation current to 
each relay coil from the low-voltage power supply, and 
a stop control circuit for stopping the excitation cun^ent 
supply from the reference power supply after the expi- 
ration of a predetermined time since the actuation time 



of the relay contacts after supply of the excitation current 
from the reference power supply. 
[0024] According to the configuration, after the expi- 
ration of the predetenninedtlme since the actuation time 

5 of the relay contacts after supply of the excitation current 
to each coll from the reference power supply, the exci- 
tation current supply from the reference power supply is 
stopped, then the excitation current is supplied from the 
low-voltage power supply outputting a voltage lower 

10 than the given voltage output from the reference power 
supply and higherthan the relay release voltage, where- 
by the actuation state of the relay contacts is reliably 
maintained and the heating value from the coils is re- 
duced as compared with continuous supply of the exci- 

15 tatlon current from the reference power supply. 

[0025] The predetermined time is preset a little longer 
than the time taken until the relay contacts are actuated 
from the supply start time of the excitation curent to the 
coll, whereby the relay contacts can be actuated reliably. 

20 [0026] In the relay drive circuit as mentioned above, 
the low-voltage power supply outputs a voltage lower 
than the relay actuating voltage. 
[0027] According to the configuration, the excitation 
current Is supplied from the low-voltage power supply 

25 outputting a voltage lower than the relay actuating volt- 
age, whereby the heating value from the coils is further- 
more reduced. 

[0028] Further, in the relay drive circuit as mentioned 

above, the stop control circuit comprises a capacitor and 
30 is built In the reference voltage circuit for lowering the 
applied voltage according to a predetemiined time con- 
stant after the excitation current supply by voltage ap- 
plication to the coil from the reference power supply. 
[0029] According to the configuration, the stop control 
35 circuit comprises a capacitor and Is built In the reference 
voltage circuit for lowering the applied voltage according 
to a predetenmlned time constant after the excitation 
current supply by voltage application to the coil from the 
"reference power supply, whereby a voltage higherthan 
40 the relay actuating voltage is applied to the coil as long 
as a predetermined time and the relay contacts are ac- 
tuated reliably. 

[0030] Furthermore, according to the invention, there 
Is provided a relay drive circuit for controlling an exclta- 

45 tlon current supplied to relay coils with relay contacts 
placed between a reference power supply outputting a 
given voltage higherthan a relay actuating voltage and 
a plurality of loads, thereby actuating or releasing the 
relay contacts, the relay drive circuit comprising a low- 

50 voltage power supply outputting a voltage lowerthan the 
given voltage and higher than a relay release voltage, 
a reference voltage circuit for periodically supplying an 
excitation current as long as a preset time to each relay 
coll from the reference power supply when a relay ac- 

55 tuation instruction is given, and a low-voltage circuit for 
supplying an excitation current to each relay coil from 
the low-voltage power supply when a relay actuation in- 
struction is given. 
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[0031] According to the configuration, when a relay 
actuation instruction is given, the excitation current is 
periodicalty supplied as long as the preset time to each 
relay coil from the reference power supply outputting the 
given voltage and the excitation current is supplied to s 
each relay coil from the low-voltage power supply out- 
putting a voltage higher than the relay release voltage, 
whereby when the excitation current Is supplied from the 
reference power supply, the relay contacts can be actu- 
ated and while the excitation current is supplied from the 
low-voltage power supply, the relay contacts are held in 
the actuation state. Resultantly, the heating value from 
the coils is reduced as compared with continuous supply 
of the excitation current from the reference power sup- 
ply. If the actuated relay contacts are released for a rea- 
son such as vibration or impulse, when another excita- 
tion current is supplied from the reference power supply, 
the relay contacts are restored to the actuation state. 
[0032] The setup time is preset a little longer than the 
time taken until the relay contacts are actuated from the 
supply start time of the excitation current to the coil, 
whereby the relay contacts can be actuated reliably. 
[0033] tn the relay drive circuit as mentioned above, 
the reference voltage circuit comprises an oscillation cir- 
cuit for outputting a pulse signal having a pulse width of 
the setup time on a given period and a voltage supply 
circuit for supplying the excitation current from the ref- 
erence power supply only while the pulse signal is out- 
put when a relay actuation Instruction is given. 
[0034] According to the configuration, when a pulse 
signal of a pulse width equal to the setup time is output 
on a given period and a relay actuation instruction is giv- 
en, the excitation current is supplied from the reference 
power supply only while the pulse signal is output, 
whereby the excitation current is supplied from the ref- 
erence power supply to the coil as long as the setup time 
every given period. 

[0035] In the relay drive circuit as mentioned above, 
the low-voltage power supply outputs a voltage lower 
than the relay actuating voltage. 
[0036] According to the configuration, the excitation 
current is supplied from the low-voltage power supply 
outputting a voltage lower than the relay actuating volt- 
age, whereby the heating value from the coils Is further- 
more reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0037] In the accompanying drawings: 

Figure 1 is a circuit diagram to show a first embod- 
iment of a vehicle load control circuit to which the 
invention is applied; 

Figure 2 is a timing chart to show the state of each 
part in the first embodiment of the invention; 
Figure 3 is a circuit diagram to show a second em- 
bodiment of a vehicle load control circuit to which 
the invention is applied; 



Figure 4 Is a timing chart to show the state of each 
part in the second embodiment of the invention; 
Figure 5 is a circuit diagram to show a third embod- 
iment of a vehicle load control circuit to which the 
invention is applied; 

Figure 6 is a timing chart to show the state of each 
part in the third embodiment of the invention; 
Figure 7 is a circuit diagram to show a fourth em- 
bodiment of a vehicle load control circuit to which 
the invention is applied; 

Figure 8 is a timing chart to show the state of each 
part in the fourth embodiment of the invention; 
Figure 9 is a circuit diagram to show a fifth embod- 
iment of a vehicle load control circuit to which the 

invention is applied; 

Figure 1 0 is a timing chart to show the state of each 
part in the fifth embodiment of the invention; 
Figure 11 is a circuit diagram to show a sixth of a 
vehicle load control circuit to which the invention is 
applied; 

Figure 1 2 is a timing chart to show the state of each 
part in the sixth embodiment of the invention; 
Figure 13 is a circuit diagram to show a convention- 
al relay drive circuit; and 

Figure 1 4 is a circuit diagram to show a convention- 
al relay drive circuit. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



[0038] Figure 1 is a circuit diagram to show a first em- 
bodiment of a vehicle load control circuit to which the 
invention is applied. 

[0039] The vehicle load control circuit comprises an 
in-car battery (reference power supply) 1 , toads 21 , 22,- 
23, ... of lamps, door lock solenoid, etc., relays RL1, 
RL2, RL3, switches SW1 . SW2, SW3. and a low- 
voltage power supply 3 for controlling a power supply 
from the in-car battery 1 to the loads 21 , 22, 23, ... The 
relays RL1, RL2, RL3, ... and the low-voltage power 
supply 3 are placed in an electric junction box (not 
shown) disposed in a proper place in the vehicle. 
[0040] The relay RL1 is made up of relay contacts 
RS1 placed between the in-car battery 1 and the load 
21 and a coil RC1 placed between the low-voltage pow- 
er supply 3 and the switch SW1 . Likewise, the relay RL2 
(RL3) is made up of relay contacts RS2 (RS3) placed 
between the in-car battery 1 and the load 22 (23) and a 
coil RC2 (RC3) placed between the low-voltage power 
supply 3 and the switch SW2 (SW3). 
[0041] Relay actuating voltage Vg, namely, coil appli- 
cation voltage at which the relay contacts are actuated 
is about 7-8 VDC. Relay release voltage Vr, namely, 
coil application voltage at which the relay contacts are 
released Is about 2-3 VDC. Output voltage of the in-car 
battery 1 , Vg, is a value higher than the relay actuating 
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voltage Vs (in the embodiment, 12 VDC). 
[0042] The switches SW1 , SW2, SW3, ... are switch- 
es such as operation switches operated by the vehicle 
user and semiconductor switching elements turned on/ 
off in response to the detection resutt of a sensor (not 5 
shown): one of switch contacts is connected to the coll 
RC1 (RC2, RC3) and the other is grounded. 
[0043] The low-voltage power supply 3 is made of a 
switching power supply circuit made of a DC-DC con- 
verter using a switching transistor (not shown). It switch- 
es the output voltage of the in-car battery 1 applied 
to a primary winding by the switching transistor, rectifies 
and smooths a voltage induced on a secondary winding, 
and outputs voltage V^^. The output voltage is 
Vb>Va>Vs and is set to a value close to the actuating 
voltage Vs (in the embodiment, 1 0 V). 
[0044] The operation of the vehicle load control circuit 
will be discussed with Figure 2, which Is a timing chart 
to show the state of each part In the first embodiment. 
[0045] When the switch SW1 is turned on, the output 
voltage of the low-voltage power supply 3 slightly 
higher than the actuating voltage V3 Is applied to the 
coil RC1 of the relay RL1 , thus turning on the relay con- 
tacts RS. The relay RL2 (RL3) also operates In similar 
manner to that described here. 
[0046] Thus, according to the first embodiment, the 
vehicle load control circuit comprises the low-voltage 
power supply 3 outputting the voltage V^^ lower than the 
output voltage Vg of the in-car battery 1 and higher than 
the relay actuating voltage Vg In addition to the In-car 
battery 1 and applies the output voltage of the low- 
voltage power supply 3 to the coil RC1 , ... of the relay 

RL1 so that it can reduce the heating value from the 

coll RC1 , ... as compared with application of the output 
voltage Vg of the in-car battery 1 . 
[0047] The switching power supply circuit having a 
small heating value is used as the low-vottage power 
supply 3, whereby the heat generation of the whole cir- 
cuit can be decreased. 

[0048] The single low-voltage power supply 3 Is used 
to drive a plurality of relays, whereby the heating value 
can be most decreased. 

Second Embodiment 

[0049] Figure 3 is a circuit diagram to show a second 
embodiment of a vehicle load control circuit to which the 
invention is applied. Parts identical with or similar to 
those previously described with reference to Figure 1 
are denoted by the same reference numerals in Figure 
3. 

[0050] As shown In Figure 3, the second embodiment 
comprises a low-voltage power supply 30 in place of the 
low-voltage power supply 3 of the first embodiment and 
connection switch circuits 41, 42, 43,... A coil RC1 
(RC2, RC3) of a relay RL1 (RL2. RL3) is connected at 
one end to the connection switch circuit 41 and is 
grounded at the other end. 



[0051] The connection switch circuit 41 (42, 43) com- 
prises a contact section 41 a (42a, 43a) placed between 
one end of the coll RC1 (RC2, RC3) and an in-car bat- 
tery 1 , a contact section 41 b (42b, 43b) placed between 
one end of the coil RC1 (RC2, RC3) and the low-voltage 
power supply 30, and a diode D1 (D2, D3) forward con- 
nected from the contact section 41b (42b, 43b) to con- 
nection point X between the contact section 41b (42b, 
43b) and the connection point X. 
[0052] For example, the contact sections 41 a and 41 b 
are made of semiconductor switching elements, etc., 
controlled by a control circuit (not shown) and are actu- 
ated at the timing as shown in Figure 4 (described later). 
[0053] The low-voltage power supply 30 is made of a 
switching power supply circuit made of a DC-DC con- 
verter using a switching transistor (not shown). It switch- 
es output voltage of the in-car battery 1 applied to a 
primary winding by the switching transistor, rectifies and 
smooths a voltage induced on a secondary winding, and 
outputs voltage V^. The output voltage Vg is (Vb>) 
Vs>Ve>Vr and is set to a value close to release voltage 
Vr (in the embodiment, 5 V). 

[0054] Next, the operation of the vehicle load control 

circuit will be discussed with Figure 4, which Is a timing 
chart to show the state of each part in the second em- 
bodiment. 

[0055] When the switch SW1 is turned on, first the 
contact section 41a is turned on and the output voltage 
Vg of the in-car battery 1 higher than the actuating volt- 
age Vs is applied to the coll RC1 of the relay RL1 , turning 
on relay contacts RS1 . Next, the contact section 41b is 
turned on, then the contact section 41 a is turned off and 
the output voltage Vg of the low-voltage power supply 
30 slightly higher than the release voltage Vr is applied, 
thus the relay contacts RSI remain on. The relay RL2 
(RL3) also operates In similar manner to that described 
here. 

[0056] Thus, according to the second embodiment, 

the vehicle load control circuit comprises the low-volt- 
age power supply 30 outputting the voltage V^ lower 
than the output voltage Vg of the in-car battery 1 and 
slightly higher than the relay release voltage Vr in ad- 
dition to the in-car battery 1 and applies the output volt- 
age Vg of the in-car battery 1 to the coll RC1 , ... of the 
relay RL1 .... for actuating the relay contacts, then ap- 
plies the output voltage V^ of the low-voltage power sup- 
ply 30, so that it can reliably actuate the relay contacts 
and reduce the heating value from the coils as com- 
pared with continuation of application of the output volt- 
age Vq of the In-car battery 1 . 
[0057] The switching power supply circuit having a 
small heating value is used as the low-voltage power 
supply 30, whereby the heat generation of the whole cir- 
cuit can be decreased. 

[0058] The single low-voltage power supply 30 is 
used to drive a plurality of relays, whereby the heating 
value can be most decreased. 
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Third Embodiment 

[0059] Figure 5 is a circuit diagram to show a third em- 
bodiment of a vehicle load control circuit to which the 
Invention is applied. Parts identical with or similar to 5 
those previously described with reference to Figure 3 
are denoted by the same reference numerals in Figure 
5. 

[0060] The third embodiment provides a specific cir- 
cuit configuration of the connection switch circuit 41 of 
the second embodiment, as shown in Figure 5. The con- 
nection switch circuit 41 comprises a CPU 5, a diode 
D1, transistors Q11-Q14, and resistors R10-R16. 

[0061] Loads 22, 23 relays RL2, RL3, switches 

SW2, SW3, .... and connection switch circuits 42, 43, ... 
are not shown in Figure 5. 

[0062] The CPU 5 has output temninals P1 and P2, 
an input terminal P3, a power supply terminal Vqq con- 
nected to a voltage output terminal of a low-voltage pow- 
er supply 30, a ground temriinal GND grounded, and a 
ROM 51 and controls the operation of the connection 
switch circuit 41 in response to an output signal from the 
output terminal PI , P2 as described later. The CPU 5 
detects the level of a voltage signal input to the input 
terminal P3, thereby determining whether a switch SW1 
is on or off. The ROM 51 stores preset time T 
[0063] First, the circuit configuration between the 
CPU 5 and an in-car battery 1 will be discussed. The 
output terminal PI of the CPU 5 is connected to a base 
of the transistor Q12 via the resistor R11 . An emitter of 
the transistor 012 is grounded and a collector of the 
transistor 01 2 is connected to a base and an emitter of 
the transistor 01 1 via the resistors R1 2 and R1 3 respec- 
tively. The emitter of the transistor Q11 is connected to 
a voltage output terminal of the In-car battery 1 . A col- 
lector of the transistor Oil is connected to one end of 
a coil RC1 of arelay RL1. 

[0064] Next, the circuit configuration between the 
CPU 5 and the low-voltage power supply 30 will be dis- 
cussed. It is similar to the circuit configuration between 
the CPU 5 and the In-car battery 1 . That is, the output 
tenminat P2 of the CPU 5 is connected to a base of the 
transistor 014 via the resistor R14. An emitter of the 
transistor 014 is grounded and a collector of the tran- 
sistor 01 4 is connected to a base and an emitter of the 
transistor 01 3 via the resistors R15 and R1 6 respective- 
ly. The emitter of the transistor 01 3 is connected to the 
voltage output terminal of the low-voltage power supply 
30. A collector of the transistor 01 3 Is connected to an 
anode of the diode D1 and a cathode of the diode D1 is 
connected to one end of the coil RC1 of the relay RL1 . 
[0065] Next, the miscellaneous circuit configuration 
will be discussed. One contact of the switch SW1 is con- 
nected to the input terminal P3 of the CPU 5 and the 
voltage output terminal of the low-voltage power supply 
30 via the resistor RIO and the other contact of the 
switch SW1 is grounded, whereby when the switch SW1 
is off, a high signal is input to the input terminal P3 and 



when the switch SW1 is tumed on, a low signal is input 
to the input temriinal P3, so that the CPU can determine 
whether the switch SW1 is on or off. 
[0066] Next, the operation of the vehicle load control 
circuit will be discussed with Figure 6, which is a timing 
chart to show the state of each part in the third embod- 
iment. 

[0067] When the switch SW1 Is tumed on, first a high 
signal is output from the output terminal P1 of the CPU 
5 and the transistor 012 is turned on, thereby turning 
on the transistor Oil , applying output voltage Vg of the 
in-car battery 1 higher than actuating voltage Vg to the 
coil RC1 of the relay RL1 , turning on relay contacts RSI . 
[0068] At this time, the diode D1 blocks a cun^ent flow- 
ing into the transistor 013 from the transistor 011. 
[0069] Next, a high signal is output from the output 
temiinal P2 of the CPU 5 and the transistor 01 4 is turned 
on, thereby turning on the transistor 013. The CPU 5 
counts the elapsed time since the high signal was output 
from the output terminal PI . After the expiration of the 
setup time T, the output signal from the output terminal 
1 of the CPU 5 is restored to a low signal, whereby out- 
put voltage of the low-voltage power supply 30 slight- 
ly higher than release voltage Vr is applied to the coil 
RC1 of the relay RL1 , so that the relay contacts RS1 are 
held on. 

[0070] If the setup time T is preset a little longer than 
the time required until the relay contacts RSI are actu- 
ated from the start of application of the output voltage 
Vq of the in-car baHery 1 , the relay contacts RS1 can be 
actuated reliably. 

[0071] The connection switch circuit 42, 43 (not 
shown) may adopt a similar circuit configuration to that 

of the connection switch circuit 41 and can share the in- 
car battery 1 , the low-voltage power supply 30, and the 
CPUS. 

[0072] Thus, according to the third embodiment, the 
vehicle load control circuit comprises the low-voltage 
power supply 30 outputting the voltage Vg lower than 
the output voltage Vg of the in-car battery 1 and slightly 
higher than the relay release voltage Vp in addition to 
the in-car battery 1 and applies the output voltage Vg of 
the in-car battery 1 to the coil RC1 of the relay RL1 for 
turning on the relay contacts, then applies the output 
voltage Vg of the low-voltage power supply 30, so that 
it can reliably actuate the relay contacts and reduce the 
heating value from the coils as compared with continu- 
ation of application of the output voltage Vg of the in-car 
battery 1 , as in the second embodiment. 
[0073] The switching power supply circuit having a 
small heating value is used as the low-voltage power 
supply 30, whereby the heat generation of the whole cir- 
cuit can be decreased. 

[0074] The low-voltage power supply 30 is shared as 
a power supply of 5-V circuit parts of the CPU 5, etc., 
whereby an increase in the number of parts can be sup- 
pressed and the heating value can be decreased. 
[0075] The low-voltage power supply 30 may be dls- 
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posed in a plurality of electric junction boxes in the ve- 
hicle for connection to a plurality of relays. It may also 
be disposed in one place in the vehicle for connection 
to all relays. In this case, the single low-voltage power 
supply 30 is used to drive all relays, whereby the heating 
value can be most decreased. 
[0076] The low-voltage power supply 3, 30 may be 
made of a primary or secondary battery of the output 
voltage V^, V^. To use a secondary battery, the low-volt- 
age power supply may be able to be charged by the in- 
car battery 1 . 

[0077] We have discussed the embodiments of apply- 
ing the invention to the vehicle load control circuits, but 
the invention Is not limited to them and may be applied 
to general relay drive circuits. 
[0078] As we have discussed, according to the inven- 
tion, the excitation current is supplied to each relay coil 
from the low-voltage power supply outputting a voltage 
lower than the given voltage higher than the relay actu- 
ating voltage output from the reference power supply 
and higher than the relay actuating voltage, so that the 
relay contacts can be reliably actuated and the heating 
value from the coils can be reduced as compared with 
supply of the excitation cun^ent from the reference power 
supply. 

[0079] When the relay contacts are actuated, the ex- 
citation cunrent is supplied to the relay coll from the ref- 
erence powersuppiy outputting the given voltage higher 
than the relay actuating voltage, and the excitation cur- 
rent is supplied from the reference power supply until 
the expiration of the preset time since the actuation time 
of the relay contacts, then the excitation current is sup- 
plied from the low-voltage power supply outputting a 
voltage lower than the given voltage output from the ref- 
erence power supply and higher than the relay release 
voltage, so that the actuation state of the relay contacts 
can be reliably maintained and the heating value from 
the coils can be reduced as compared with continuous 
supply of the excitation current from the reference power 
supply. 

[0080] The excitation current is supplied from the low- 
voltage power supply outputting a voltage lower than the 
relay actuating voltage, whereby the heating value from 
the coils can be furthemiore reduced. 

Fourth Embodiment 

[0081] Figure 7'is a circuit diagram to show a fourth 
embodiment of a vehicle load control circuit to which the 
Invention is applied. 

[0082] The vehicle load control circuit comprises an 
in-car battery (reference power supply) 1 , loads 21 , 
22, ... of lamps, door loci< solenoid, etc., relays RL1, 
RL2, switches SW1. SW2, a low-voltage power 
supply 3, and connection switch circuits 41, 42, ... for 
controlling a power supply from the In-car battery 1 to 
the loads 21, 22, ... 

[0083] The relays RL1 , RL2, the low-voltage pow- 



ersuppiy 3, and the connection switch circuits 41 , 42, ... 
are placed In an electric junction box (not shown) dis- 
posed in a proper place in the vehicle. 
[0084] The relay RL1 is made up of relay contacts 
5 RS1 placed between the in-car battery 1 and the load 
21 and a coil RC1 placed between the connection switch 
circuit 41 and ground. 

[0085] Relay actuating voltage Vg, namely, coil appli- 
cation voltage at which the relay contacts are actuated 
10 is about 7-8 VDC. Relay release voltage Vr, namely, 
coil application voltage at which the relay contacts are 
released is about 2-3 VDC. Output voltage of the in-car 
battery 1 , Vg, is a value higher than the actuating voltage 
Vs (in the embodiment, 1 2 VDC). The connection switch 
15 circuits 41 , 42, ... have a similar configuration. 

[0086] The switches SW1 , SW2, ... are switches such 
as operation switches operated by the vehicle user and 
semiconductor switching elements turned on/off in re- 
sponse to the detection result of a sensor (not shown); 
one of switch contacts is connected to the connection 
switch circuit 41 , 42 and the other is connected to a volt- 
age output terminal of the In-car battery 1 . 
[0087] The low-voltage power supply 3 is made of a 
switching power supply circuit made of a DC-DC con- 
verter using a switching transistor (not shown). It switch- 
es the output voltage Vg of the in-car battery 1 applied 
to a primary winding by the switching transistor, rectifies 
and smooths a voltage induced on a secondary winding, 
and outputs voltage V^. The output voltage V^ is (Vb>) 
Vs>Ve>Vr and is set to a value close to the release volt- 
age Vp (in the embodiment, 5 V). 
[0088] The connection switch circuit 41 comprises a 
transistor Q11, diodes D11 and 012, resistors R11 and 
R12, and a capacitor C11 and functions as a reference 
voltage circuit, a low-voltage circuit, and a stop control 
circuit. 

[0089] The transistor Q11 has a collector connected 
to a voltage output terminal of the low-voltage power 
supply 3, a base connected to one contact of the switch 
SW1 via the resistor R1 1 , and an emitter connected to 
an anode of the diode D11 . 

[0090] A cathode of the diode 11 is connected to the 
coil RC1 of the relay RL1 , one contact of the switch SW1 
via the capacitor C11 , and a cathode of the diode D12. 
[0091] An anode of the diode 012 is grounded and 
one contact of the switch SW1 Is grounded via the re- 
sistor R1 2. The diode 01 2 is provided to bypass a coun- 
ter-electromotive force generated at the coil RC1 when 
the relay RL1 is turned off. 

[0092] Next, the operation of the vehicle load control 
circuit will be discussed with Figure 8, which is a timing 
chart to show the state of each part in the fourth embod- 
iment. • 

[0093] When the switch SW1 is tumed on. firstthe out- 
put voltage Vg of the in-car battery 1 is applied to the 
coil RC1 of the relay RL1 , thus application voltage V|_to 
the coil RC1 becomes higher than the actuating voltage 
Vg, turning on the relay contacts RS1. 
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[0094] At the same time, a base current is supplied 
through the resistor R11 andthetransistorQII is turned 
on, whereby anode voltage Vp of the diode D11 be- 
comes equal to the output voltage of the low-voltage 
power supply 3. 

[0095] At this time, the diode D1 1 blocks current flow- 
ing into the anode from the cathode of the diode 11 . 
[0096] Next, as the capacitor C11 is charged by the 
output voltage Vg of the in-car battery 1 , the application 
voltage Vl to the coll RC1 lowers. However, when the 
voltage falls below the anode voltage Vp of the diode 
D11 , the output voltage of the low-voltage power sup- 
ply 3 slightly higher than the release voltage Vp| is ap- 
plied to the coil RC1 via the diode D11 , so that the relay 
contacts RSI are held on. 

[0097] When the switch SW1 is turned off, charges 
accumulated in the capacitor C11 are discharged 
through the resistor R12 and the charge voltage lowers, 
whereby the transistor Q11 is turned off and the appli- 
cation voltage Vl to the coil RC1 falls below the release 
voltage Vr. At this time, the relay contacts RSI are 
turned off. 

[0098] Thus, according to the fourth embodiment, the 
vehicle load control circuit comprises the low-voltage 
power supply 3 outputting the voltage Vg lower than the 
output voltage Vq of the in-car battery 1 and slightly 
higher than the relay release voltage Vr in addition to 
the in-car battery 1 and applies the output voltage Vg of 
the in-car battery 1 to each relay coil for turning on the 
relay contacts, then applies the output voltage V^ of the 
low-voltage power supply 3, so that it can reliably actu- 
ate the relay contacts and reduce the heating value from 
the colls as compared with continuation of application 
of the output voltage Vg of the in-car battery 1 . 
[0099] The switching power supply circuit having a 
small heating value is used as the low-voltage power 
supply 3, whereby the heat generation of the whole cir- 
cuit can be decreased. 

[01 00] The single low-voltage power supply 3 is used 
to drive a plurality of relays, whereby the heating value 
can be most decreased. 

Fifth Embodiment 

[0101] Figure 9 is a circuit diagram to show a fifth em- 
bodiment of a vehicle load control circuit to which the 
invention is applied. Parts identical with or similar to 
those previously described with reference to Figure 6 
are denoted by the same reference numerals in Figure 
9. 

[0102] As shown in Figure 9. the fifth embodiment 
comprises connection switch circuits 51 , 52, ... in place 
of the connection switch circuits 41 , 42, ... of the fourth 
embodiment. The connection switch circuits 51 , 52 have 
a similar configuration. 

[0103] The connection switch circuit 51 comprises a 
transistor Q1 1 1 , a diode D 1 1 1 , resistors R11 1 -R1 1 3, and 
a capacitor C1 11 and functions as a reference voltage 
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circuit, a low-voltage circuit, and a stop control circuit. 
[0104] The transistor Q1 11 has a collector connected 
to a voltage output temninal of an in-car battery 1 , a base 
connected to the voltage output tenminal of the in<car 

5 battery 1 via the resistors R1 11 and R1 12, and an emitter 
connected to a cathode of the diode D111 and one end 
of a coil RC1 of a relay RL1 . An anode of the diode Dili 
is connected to a voltage output temiinal of a low-volt- 
age power supply 3. 

10 [0105] The connection point of the resistors R1 1 1 and 
R1 1 2 Is CO nnected via the resistor R1 1 3 to the other end 
of the coil RC1 of the relay RL1 and one contact of a 
switch SW1 and is grounded via the capacitor C1 1 1 . The 
other contact of the switch SW1 is grounded. 

15 [0106] Next, the operation of the vehicle load control 
circuit will be discussed with Figure 10, which is a timing 
chart to show the state of each part In the fifth embodi- 
ment. 

[0107] When the switch SW1 is off. a base current is 

20 supplied via the resistors R112and R111 to the transis- 
tor Q111 .which is on, and the capacitor 0111 is charged. 
[0108] Therefore, voltage at one end of the coil RC1 , 
namely, emitter voltage Vp of the transistor Q111 , volt- 
age Vq at the other end of the coil RC1 , and charge volt- 

25 age Wq of the capacitor C1 11 are all equal to output volt- 
age Vb of the in-car battery 1 . Thus, application voltage 
Vl to the coil RC1 of the relay RL1 Is 0. 
[0109] At this time, the diode D111 blocks current 
flowing into the anode from the cathode of the diode 111 . 

30 [0110] When the switch SW1 is turned on, first the coil 
RC1 is grounded at the other end, thus the voltage Vq 
lowers to 0. On the other hand, charges of the capacitor 
cm are discharged through the resistor R113 and the 
switch SW1 . However, while the charge voltage Vq Iow- 

35 ers to a predetemnlned level, the transistor QUI contin- 
ues on. 

[0111] Therefore, while the transistor Q111 is on, the 
application voltage Vl to the coil RC1 of the relay RL1 
becomes equal to the output voltage Vg of the in-car 

40 battery 1 higher than actuating voltage Vg, whereby re- 
lay contacts RSI are turned on. 
[01 1 2] Next, when the charge voltage Vq lowers to the 
predetemfilned level and the transistor Q111 Is turned 
off, the application voltage Vl to the coil RC1 of the relay 

45 RL1 becomes equal to output voltage V^ of the low-volt- 
age power supply 3, thus the relay contacts RSI are 
. held on. 

[01 1 3] When the switch SW1 is turned off, the voltag- 
es Vp, Vq, and Vq are restored to the fonner level, 
50 namely, the output voltage Vg of the in-car battery 1 , 
thus the relay contacts RSI are turned off. At this time, 
voltage is temporarily reversely applied, as shown in 
Figure 4, by a counter-electromotive force generated at 
the coil RC1 . 

55 [01 1 4] The capacity value of the capacitor 0111 and 
the resistance value of the resistor R113 may be set so 
that the transistor Q1 1 1 continues on only until the relay 
contacts RS1 are actuated reliably. 
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[0115] Thus, according to the fifth embodiment, the 
vehicle load control circuit comprises the low-voltage 
power supply 3 outputting the voltage lower than the 
output voltage Vg of the in-car battery 1 and slightly 
higher than the relay release voltage Vr In addition to 
the In-car battery 1 and applies the output voltage Vg of 
the in-car battery 1 to the relay coil for turning on the 
relay contacts, then applies the output voltage of the 
low-voltage power supply 3, so that the effects similar 
to those of the fourth embodiment can be produced. 
[0116] The low-voltage power supply 3 may be dis- 
posed in a plurality of electric junction boxes in the ve- 
hicle for connection to a plurality of relays, ft may also 
be disposed in one place In the vehicle for connection 
to all relays. In this case, the single low-voltage power 
supply 3 Is used to drive all relays, whereby the heating 
value can be most decreased. 
[0117] The low-voltage power supply 3 may be 
shared as a power supply of 5-V circuit parts of an elec- 
tronic controller, etc., whereby an increase in the 
number of parts can be suppressed and the heating val- 
ue can be decreased. 

[01 1 8] The low-voltage power supply 3 may be made 
of a primary or secondary battery of the output voltage 
Vg. To use a secondary battery, the low-voltage power 
supply may be able to be charged by the in-car battery 1 . 
[01 1 9] We have discussed the embodiments of apply- 
ing the Invention to the vehicle load control circuits, but 
the invention is not limited to them and may be applied 
to general relay drive circuits. 
[0120] As we have discussed, according to the inven- 
tion, after the expiration of thepredetennlned time since 
the actuation time of the relay contacts after supply of 
the excitation current to each coil from the reference 
power supply outputting a given voltage higher than the 
actuating voltage, the excitation current supply from the 
reference power supply is stopped, then the excitation 
current is supplied from the low-voltage power supply 
outputting a voltage lower than the given voltage output 
from the reference power supply and higher than the re- 
lay release voltage. Thus, the actuation state of the relay 
contacts can be reliably maintained and the heating val- 
ue from the coils can be reduced as compared with con- 
tinuous supply of the excitation current from the refer- 
ence power supply. 

[0121 ] The excitation current is supplied from the low- 
voltage power supply outputting a voltage lowerthan the 
relay actuating voltage, whereby the heating value from 
the colls can be furthermore reduced. 
[0122] The stop control circuit comprises a capacitor 
and is built in the reference voltage circuit for lowering 
the applied voltage according to a predetemnined time 
constant after the excitation current supply by voltage 
application to the coll from the reference power supply, 
whereby a voltage higher than the relay actuating volt- 
age is applied to the coil as long as a predetemnined 
time and the relay contacts can be actuated reliably. 



Sixth Embodiment 

[0123] Figure 11 is a circuit diagram to show a sixth 
embodiment of a vehicle load control circuit to which the 
5 invention Is applied. 

[0124] The vehicle load control circuit comprises an 
in-car battery (reference power supply) 1 , loads 21 , 
22, ... of lamps, door lock solenoid, etc., relays RL1, 
RL2, switches SW1, SW2, .... a low-voltage power 
10 supply 3, connection switch circuits 41, 42, and an 
oscillation circuit 5 for controlling a power supply from 
the in-car battery 1 to the loads 21 . 22, ... 
[01 25] The relays RL1 , RL2 the low-voltage pow- 
er supply 3, and the connection switch circuits 41 , 42, . 
15 are placed In an electric junction box disposed in a prop- 
er place in the vehicle. The connection switch circuits 
41, 42, ... have a similar configuration. 
[0126] The relay RL1 is made up of relay contacts 
RSI placed between the in-car battery 1 and the load 
20 21 andacoli RC1 placed between the connection switch 
circuit 41 and the switch SW1 . 
[01 27] Relay actuating voltage Vs, namely, coil appli- 
cation voltage at which the relay contacts are actuated 
is about 7-8 VDC. Relay release voltage V^, namely, 
25 coil application voltage at which the relay contacts are 
released is about 2-3 VDC. Output voltage of the in-car 
battery 1 , Vg. is a value higher than the actuating voltage 
Vs (In the embodiment, 12 VDC). 
[0128] The switches SW1 , SW2, ... are switches such 
30 as operation switches operated by the vehicle user and 
semiconductor switching elements turned on/off In re- 
sponse to the detection result of a sensor (not shown); 
one of switch contacts is connected to one end of the 
coil RC1 of the relay RL1 and the other Is grounded. 
35 [0129] The low-voltage power supply 3 is made of a 
switching power supply circuit made of a DC-DC con- 
verter using a switching transistor (not shown). It switch- 
es the output voltage Vg of the in-car battery 1 applied 
to a primary winding by the switching transistor, rectifies 
40 and smooths a voltage induced on a secondary winding, 
and outputs voltage V^. The output voltage V^ Is (Vb>) 
Vs>Ve>Vr and is set to a value close to the release volt- 
age Vp (in the embodiment, 5 V). 
[0130] The oscillation circuit 5 outputs a pulse signal 
45 of a predetermined pulse width on a given period from 
an oscillation outputtemriinal, as shown in Figure 1 2 (de- 
scribed later). The connection switch circuit 41 compris- 
es transistors Q11 and Q12, diodes D11 and D12, and 
resistors R11-R13. 
50 [0131] The oscillation outputtemriinal of the oscillation 
circuit 5 is connected to a base of the transistor Q11 via 
the resistor R11. An emitter of the transistor Q11 is 
grounded and a collector is connected to a base and an 
emitter of the transistor Q12 via the resistors R12 and 
55 R1 3 respectively. 

[01 32] The emitter of the transistor Q1 2 is connected 
to a voltage output tenninal of the in-car battery 1 and 
a collector of the transistor Q12 Is connected to an an- 
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ode of the diode D11 . A cathode of the diode D11 is con- 
nected to a cathode of the diode 012 and one end of 
the coil RC1. An anode of the diode D12 is connected 
to a voltage output terminal of the low-voltage power 
supply 3. 

[0133] Next, the operation of the vehicle toad control 
circuit will be discussed with Figure 12, which is a timing 
chart to show the state of each part in the embodiment. 
[0134] A pulse voltage signal of a predetenriined 
pulse width is output on a given period Tq from the 
oscillation output terminal of the oscillation circuit 5. 
When the pulse voltage signal is. high, the transistor 
Q11 is tumed on, thereby turning on the transistor Q12, 
and cathode voltage of the diode D 11 becomes equal 
to the output voltage Vg of the in-car battery 1 higher 
than the relay actuating voltage Vs- At this time, the di- 
ode D12 blocks current flowing into the anode. 
[01 35] On the other hand, when the pulse voltage sig- 
nal from the oscillation circuit 5 is low, the transistors 
Q11 and Q12 are turned off. Thus, the cathode voltage 
becomes equal to the output voltage of the low- 
voltage power supply 3 lower than the relay actuating 
voltage Vg. At this time, the diode Oil blocks current 
flowing into the anode. 

[0136] Thus, the cathode voltage becomes a volt- 
age periodically matching the output voltage Vg of the 
in-car battery 1 and the output voltage of the low- 
voltage power supply 3 In synchronization with the pulse 
voltage signal of the oscillation circuit 5, as shown in 
Figure 12. 

[01 37] Therefore, if the switch S W1 is turned on while 
the pulse voltage signal from the oscillation circuit 5 is 
low, an excitation current is supplied to the coil RC1 and 
application voltage Vl to the coil RC1 of the relay RL1 
becomes equal to the output voltage of the low-volt- 
age power supply 3, At this time, the application voltage 
is lower than the relay actuating voltage Vg, thus the 
relay contacts RS1 are not turned on. 
[0138] Next, when the pulse voltage signal from the 
oscillation circuit 5 goes high, the application voltage V|_ 
to the coil RC1 becomes equal to the output voltage Vq 
of the in-car battery 1 higher than the relay actuating 
voltage Vg, whereby the relay contacts RS1 are turned 
on. 

[0139] After this, if the pulse voltage signal from the 
oscillation circuit 5 goes low, the application voltage 
to the coil RC1 becomes equal to the output voltage 
of the low-voltage power supply 3 slightly higher than 
the release voltage Vp^, thus the relay contacts RSI are 
held on. 

[0140] When the switch SW1 is tumed off, the excita- 
tion curent supply to the coil RC1 is stopped and the 
relay contacts RSI are tumed off. 
[0141] Thus, according to the sixth embodiment, the 
vehicle load control circuit comprises the low-voltage 
power supply 3 outputting the voltage lower than the 
output voltage Vq of the in-car battery 1 and slightly 
higher than the relay release voltage Vp in addition to 



the in-car battery 1 and applies the output voltage Vg of 
the in-car battery 1 to the relay coil periodically when 
the switch SW1 Is on and the output voltage of the 
low-voltage power supply 3 while the switch SW1 is not 
5 on. so that it can reliably turn on the relay contacts when 
the output voltage Vg of the in-car battery 1 is applied 
first after the switch SW1 is turned on. Then, the output 
voltage Vq is applied periodically and othenwise, the out- 
put voltage Vg of the low-voltage power supply 3 is ap- 
plied, whereby the heating value from the coils can be 
reduced as compared with continuation of application of 
the output voltage Vg of the in-car battery 1 . 
[0142] The switching power supply circuit having a 
small heating value is used as the low-voltage power 
supply 3, whereby the heat generation of the whole cir- 
cuit can be decreased. 

[01 43] The single iow-voltage power supply 3 is used 
to drive a plurality of relays, whereby the heating value 
can be most decreased. 

[0144] If the relay contacts RS1 are released for a rea- 
son such as vibration or impulse while the relay contacts 
RS1 are actuated and the output voltage of the low- 
voltage power supply 3 is applied, the output voltage Vg 
of the in-car battery 1 is applied on the period Tq, so that 
the relay contacts RSI can be restored to the actuation 
state reliably within the period Tq. 
[01 45] The pulse width T^ of the pulse voltage signal 
output from the oscillation circuit 5 may be set to a value 
at which the relay contacts RSI are reliably actuated. 
To rapidly restore the relay contacts to the actuation 
state if the relay contacts are released regardless of the 
actuation state, the period Tq may be set to a short val- 
ue; to furthemnore reduce the heating value from the 
coils, the period Tq may be set to a long value. For ex- 
ample, T^ can be set to 1 0 msec and Tq can be set to 
100 msec. 

[0146] The low-voltage power supply 3 may be dis- 
posed In a plurality of electric junction boxes in the ve- 
hicle for connection to a plurality of relays. It may also 
be disposed in one place in the vehicle for connection 
to all relays. In this case, the single low-voltage power 
supply 3 is used to drive all relays, whereby the heating 
value can be most decreased. 
[0147] The low-voltage power supply 3 may be 
shared as a power supply of 6-V circuit parts of an elec- 
tronic controller, etc., whereby an increase in the 
number of parts can be suppressed and the heating val- 
ue can be decreased. 

[01 48] The low-voltage power supply 3 may be made 
of a primary or secondary battery of the output voltage 
V^. To use a secondary battery, the low-voltage power 
supply may be able to be charged by the in-car battery 1 . 
[01 49] We have discussed the embodiments of apply- 
ing the invention to the vehicle load control circuits, but 
the invention is not limited to them and may be applied 
to general relay drive circuits. 
[01 50] As we have discussed, according to the inven- 
tion, when a relay actuation instruction is given, the ex- 
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citation current is periodically supplied as long as the 
preset time to each relay coil from the reference power 
supply outputting the given voltage higher than the relay 
actuating voltage and the excitation current is supplied 
to each relay coil from the low-voltage power supply out- 
putting a voltage higher than the relay release voltage. 
Thus, when the excitation current is supplied from the 
reference power supply, the relay contacts can be actu- 
ated and while the excitation current is supplied from the 
low-voltage power supply, the relay contacts can be held 
in the actuation state. Resultantly, the heating value 
from the coils can be reduced as compared with contin- 
uous supply of the excitation current from the reference 
power supply. If the actuated relay contacts are released 
for a reason such as vibration or impulse, when another 
excitation cunrent is supplied from the reference power 
supply, the relay contacts can be restored to the actua- 
tion state. 

[0151] When a pulse signal of a pulse width equal to 
the setup time is output on a given period and a relay 
actuation instruction is given, the excitation current is 
supplied from the reference power supply only while the 
pulse signal is output, whereby the excitation current 
can be reliably supplied from the reference power sup- 
ply to the coil as long as the setup time every given pe- 
riod. 

[01 52] The excitation current is supplied from the low- 
voltage power supply outputting a voltage lower than the 
relay actuating voltage, whereby the heating value from 
the coils can be furthermore reduced. 



Claims 

1 . A relay drive circuit for controlling an excitation cur- 
rent supplied to relay coils (RC1 , RC2, RC3), com- 
prising a reference power supply (1 ) and a low-volt- 
age power supply (3; 30) outputting a voltage lower 
than the given reference voltage (Vb), character- 
ized in that 

a) the relay contacts (RS1, RS2, RS3) are 
placed between said reference power supply 
(1 ) and a plurality of loads (21 , 22, 23); and 

b) said low-voltage power supply (3; 30) out- 
puts a voltage (V^) lower than the given refer- 
ence voltage (Vg) and higher than the relay ac- 
tuating voltage for supplying the excitation cur- 
rent to each relay coil from said low-voltage 
power supply (3; 30). 



1) a low-voltage power supply (30), outputting 
a voltage lower than the given voltage and high- 
er than a relay release voltage; 

2) time count means (CPU 5) for counting 
5 elapsed time since the actuation time of each 

relay; 

3) storage means (ROM 51 ) for storing a preset 
time (T); and 

4) control means for supplying the excitation 
10 current from the reference power supply (1) 

when each relay is actuated and supplying the 
excitation cun-ent from the reference power 
supply (1 ) until expiration of the preset time (T) 
since the actuation time of each relay, then sup- 
15 plying the excitation current from said low-volt- 

age power supply (30). 

3. The relay drive circuit according to claim 2, wherein 
said low-voltage power supply (30) outputs a volt- 

20 age lower than the relay actuating voltage. 

4. A relay drive circuit for controlling an excitation cur- 
rent supplied to relay coils {RC1 , RC2, RC3), com- 
prising a reference power supply (1) and a low-volt- 

25 age power supply (30) outputting a voltage lower 
than the given reference voltage (Vg), character- 
ized in that a relay drive circuit is provided, which 
comprises: 

30 1 ) a low-voltage power supply (30) outputting a 

voltage lowerthan the given voltage and higher 
than a relay release voltage; 

2) a reference voltage circuit (41; Q11, D11, 
D12, R11, R12,C11) for supplying an excitation 

35 current to each relay coil from the reference 

power supply; 

3) a low-voltage circuit for supplying an excita- 
tion current to each relay coil, from said low- 
voltage power supply (30); and 

40 4) a stop control circuit (41; Q11, D11, D12, 

R11 , R12, C1 1) for stopping the excitation cur- 
rent supply from the reference power supply (1 ) 
after expiration of a predetemnined time since 
the actuation time of the relay contacts after 

45 supply of the excitation current from the refer- 

ence power supply (1). 

5. The relay drive circuit as claimed in claim 4, wherein 
said low-voltage power supply (30) outputs a volt- 

50 age lower than the relay actuating voltage. 



2. A relay drive circuit for controlling an excitation cur- 
rent supplied to relay coils (RC1 , RC2, RC3), com- 
prising a reference power supply (1 ) and a low-volt- 
age power supply (30) outputting a voltage lower 
than the given reference voltage (Vq), character- 
ized in that a relay drive circuit is provided, which 
comprises: 



6. The relay drive circuit as claimed in claim 4, wherein 
said stop control circuit comprises a capacitor (C1 1 ) 
and is built in said reference voltage circuit for low- 
55 ering applied voltage according to a predetermined 
time constant after excitation cun-ent supply by volt- 
age application to the coil from the reference power 
supply (1). 
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7. A relay drive circuit for controlling an excitation cur- 
rent supplied to relay coils (RC1 , RC2, RC3), com- 
prising a reference power supply (1) and a low-volt- 
age power supply (30) outputting a voltage lower 
than the given reference voltage (Vq), character- 
ized in that a relay drive circuit is provided, which 
comprises: 

1) a low-voltage power supply (30) outputting a 
voltage lower than the given voltage and higher 
than a relay release voltage; 

2) a reference voltage circuit (51 ; Q1 11 , D1 11 , 
R111-R113, cm ) for periodically supplying an 
excitation current as long as a preset time to 
each relay coil from the reference power supply 
when a relay actuation instruction is given; and 

3) a low-voltage circuit for supplying an excita- 
tion current to each relay coil from said low-volt- 
age power supply (30) when a relay actuation 
instruction is given. 

8. The relay drive circuit as claimed in claim 7, wherein 
said reference voltage circuit comprises: 

an oscillation circuit (5) for outputting a pulse 
signal having a pulse width of the setup time on 
a given period; and 

a voltage supply circuit for supplying the exci- 
tation current from the reference power supply 
(1) only while the pulse signal is output when a 
relay actuation instruction is given. 

9. The relay drive circuit as claimed in claim 7, wherein 
said low-voltage power supply (30) outputs a volt- 
age lower than the relay actuating voltage. 



Patentanspruche 

1 . Relaistreiberschaltung zum Steuern eines Erreger- 
stromes, der Relaiswicklungen (RC1 , RC2, RC3) 
zugefiihrt wird, mit einer Referenz-Stromversor- 
gung (1 ) und einer Niedrigspannungs-Stromversor- 
gung (3; 30), die eine Spannung niedriger als die 
gegebene Referenzspannung (Vg) ausgibt, 
dadurch geicennzeichnet, da8 

a) die Relalskontakte (RS1 , RS2, RS3) zwi- 
schen die Referenzstromversorgung (1 ) und ei- 
ner Vielzahl an Lasten (21 , 22,23) plazlert sind; 
und 

b) die Niedrigspannungs-Stromversorgung (3; 
30) eine Spannung (V;^) ausgibt, die niedriger 
ist als die gegebene Referenzspannung (Vg) 
und hoher ist als die Relaisbetatigungsspan- 
nung zum Zufuhren des Erregerstromes zu je- 
der Relaiswicklung von der Niedrigspannungs- 



Stromversorgung (3; 30). 

2. Relaistreiberschaltung zum Steuern eines Erreger- 
stromes, der Relaiswicklungen (RC1, RC2, RC3) 

5 zugefiihrt wird, mit einer Referenz-Stromversor- 
gung (1 ) und einer Niedrigspannungs-Stromversor- 
gung (30), die eine Spannung ausgibt, die niedriger 
ist als die gegebene Referenzspannung (Vg), 
dadurch gekennzelchnet, daB 

10 eine Relaistreiberschaltung vorgesehen ist, die fol- 
gendes autweist: 

1) eine Niedrigspannungs-Stromversorgung 
(30), die eine Spannung ausgibt welche niedri- 

15 ger ist als die gegebene Spannung und die ho- 

her ist als eine Relais-Freigabespannung; 

2) eine Zeitzahleinrichtung (CPU 5) zum Zah- 
len der verstrichenen Zeit seit dem Betati- 

20 gungszeitpunkt von jedem Relais; 

3) eine Speichereinrichtung (ROM 51) zum 
speichern einer Voreinstetl-Zelt (T); und 

25 4) eine Steuereinrichtung zum Zufuhren des 

Erregerstromes von der Referenz-Strcmver- 
sorgung (1), wenn jedes Relais betatigt wurde, 
und die den Erregerstrom von der Referenz- 
stromversorgung (1 ) zufuhrt, bis nach dem Ver- 

30 streichen der voreingestellten Zeit (V) seit dem 

Betatigungszeitpunkt von jedem Relais, wobei 
dann der Erregerstrom von der Niedrigspan- 
nungs-Stromversorgung (30) aus zugefiihrt 
wird. 

35 

3. Relaistreiberschaltung nach Anspruch 2, bei der die 
NIedrigspannungs-Stromversorgung (30) eine 
Spannung ausgibt, die niedriger Ist als die Relais- 
Betatigungsspannung. 

40 

4. Relaistreiberschaltung zum Steuern eines Erreger- 
stromes, der Relaiswicklungen (RC1, RC2, RC3) 
zugefiihrt wird, mit einer Referenz-Stromversor- 
gung (1) und mit einer Niedrigspannungs-Strom- 

45 versorgung (30), die eine Spannung ausgibt, die 
niedriger Ist als die gegebene Referenzspannung 
(Vb). 

dadurch gekennzeichnet, daB 

eine Relaistreiberschaltung vorgesehen ist, diefol- 
50 gendes aufweist: 

1) eine Niedrigspannungs-Stromversorgung 
(30), die eine Spannung ausgibt, die niedriger 
ist als die gegebene Spannung und die hoher 

55 Ist als eine Relaisfreigabespannung; und 

2) eine Referenzspannungs-Schaltung (41; 
Q11, D11. D12, R11, R12, C11) zum Zufuhren 
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eines Erregerstromes zu jeder Relaiswicklung 
von der Referenz-Stromversorgung; 

3) eine Niedrigspannungs-Schaltung zum Zu- 
fuhren eines Erregerstromes zu jeder Relais- s 
wicklung von der Niedrigspannungs-Stronnver- 
sorgung (30); und 

4) eine Anhalte-Steuerschattung (41; Q11, 
D11 , D1 2. R1 1 , R1 2. C11 ) zum Anhalten der Er- io 
regerstromzufuhrung von der Referenz-Strom- 
versorgung (1) nach dem Verstreichen einer 
vorbestlmmten Zeitdauer seit dem Betatl- 
gungszeitpunkt der Relaisl<ontakte, nach der 
Zufuhr des En-egerstromes von der Referenz- '5 
Stromversorgung (1). 

5. Relaistreiberschaltung nach Anspruch 4, bel derdle 
Niedrigspannungs-Stromversorgung (30) eine 
Spannung ausglbt, die niedrlger ist als die Relais- 20 
betatigungsspannung. 



fehl gegeben wird. 

8. Relaistreiberschaltung nach Anspruch 7, bel der die 
Referenz-Spannungsschattung folgendes auf- 

weist: 

eine Oszillatorschaltung (5) zum Ausgeben ei- 
nes Impulssignals mit einer Impulsbreite der 
Aufbauzeit bel einer gegebenen Periode; und 

eine Spannungs-Versorgungsschaltung zum 
Zufiihren des Erregerstromes von der Refe- 
renz-Stromversorgung (1) ledlgllch dann, wah- 
rend das Impuissignai ausgegeben wird, wenn 
ein Relaisbetatigungsbefehl gegeben wird. 

9. Relaistreiberschaltung nach Anspruch 7. bel derdle 
Niedrigspannungs-Stromversorgung (30) eine 
Spannung ausgtbt, die niedrlger ist als die Relais- 
betatlgungsspannung. 



6. Relaistreiberschaltung nach Anspruch 4, bel derdle 
Anhalte-Steuerschaltung einen Kondensator (C11) 
umfa(3t und in der Referenz-Spannungsschaltung 25 
eingebaut Ist, um in Einkiang mit einer vorbestlmm- 
ten Zeitkonstanten die angelegte Spannung abzu- 
senken und zwar nach der Zufuhr des Erregerstro- 
mes durch Aniegen einer Spannung an die Wick- 
lung von der Referenz-Stromversorgung (1). 30 

7. Relaistreiberschaltung zum Steuern eines Erreger- 
stromes, der Relaiswicklungen (RC1, RC2, RC3) 
zugefuhrt wird, mit einer Referenz-Stromversor- 
gung (1) undeinerNledrlgspannungs-Stromversor- 35 
gung (30), die eine Spannung ausgibt, die niedrlger 
ilegt als die gegebene Referenzspannung (Vg), 
dadurch gekennzelchnet, daB 

eine Relaistreiberschaltung vorgesehen ist, die fol- 
gendes aufweist: ^0 

1) eine Niedrigspannungs-Stromversorgung 
(30), die eine Spannung ausgibt, die niedrlger 
ist als die gegebene Spannung und die hoher 
ist als eine Retalsfreigabespannung; 

2) eine Referenzspannungs-Schaltung (51; 
Q111, D111, R111-R113, C111), um periodlsch 
einen Erregerstrom zu jeder Relaiswicklung in 
der Lange einer voreingestallten Zeitdauer zu- so 
zufuhren und zwar von der Referenz-Stromver- 
sorgung, wenn eIn Relaisbetatigungsbefehl ge- 
geben wird; und 

3) eine Niedrigspannungs-Schaltung zum Zu- ss 
fuhren eines Erregerstromes zu jeder Relais- 
wicklung von der Nledrigspannungs-Stromver- 
sorgung (30), wenn eIn Relaisbetatigungsbe- 



Revendicatlons 

1. Circuit de pilotage de relais pour commander un 
courant d'excitation qui est appliqu6 sur des bobl- 
nes de relais (RC1, RC2, RC3), comprenant une 
alimentation de r6f6rence (1) et une alimentation 
basse tension (3 ; 30) qui 6met en sortie une tension 
inf6rieure 6 la tension de r6f6rence donn6e (Vg), 
caracterlse en ce que : 

a) les contacts de relais (RS1 , RS2, RS3) sont 
places entre ladite alimentation de reference 
(1) et une plurallte de charges (21 , 22, 23) ; et 

b) ladite alimentation basse tension (3 ; 30) 
emet en sortie une tension (V^) qui est inferieu- 
re k la tension de r§f§rence donn^e (Vq) et qui 
est sup6rleure k la tension d'actionnement de 
relais pour apptiquer le courant d'excitation sur 
chaque bobine de relais depuis ladite alimen- 
tation basse tension (3 ; 30). 

2. Circuit de pilotage de relais pour commander un 
courant d'excitation qui est applique sur des bobi- 
nes de relais (RC1, RC2, RC3), comprenant une 
alimentation de r^f^rence (1) et une alimentation 
basse tension (30) qui emet en sortie une tension 
inferieure a la tension de reference donnee (Vg), 
caracterlse en ce qu'un circuit de pilotage de relais 
est pr^vu, lequel comprend : 

1 ) une alimentation basse tension (30) qui 6met 
en sortie une tension qui est inferieure k la ten- 
sion donnSe et qui est sup^rieure k une tension 
de liberation de relais ; 

2) un moyen de comptage de temps (CPU 5) 
pour compter un temps 6coul6 k partir du temps 
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d'actionnement de chaque relais ; 

3) un moyen de stockage (ROM 51) pour stoc- 
ker un temps pr§6tabli (T) ; et 

4) un moyen de commande pour appliquer le 
courant d'excitatlon en provenance de I'alimen- 
tation de r^f^rence (1) lorsque chaque relais 
est actionne et pour appliquer le courant d'ex- 
citation en provenance de ralimentation de re- 
ference (1) jusqu'^ Texpiratlon du temps pree- 
tabli (T) depuis le temps d'actionnement de 
chaque relais puis pour appliquer le courant 
d'excitation en provenance de ladite alimenta- 
tion basse tension (30). 

3. Circuit de pilotage de relais seton la revendication 
2, dans [equel ladite alimentation basse tension 
(30) 6met en sortie une tension qui est inf^rieure d 
la tension d'actionnement de relais. 

4. Circuit de pilotage de relais pour commander un 
courant d'excitation qui est applique sur des bobi- 
nes de relais (RC1, RC2, RC3), comprenant une 
alimentation de reference (1) et une alimentation 
basse tension (30) qui emet en sortie une tension 
inferieure k la tension de r6f6rence donn6e (Vg), 
caracterise en ce qu'un circuit de pilotage de relais 
est prevu, lequel comprend : 

1) une alimentation basse tension (30) qui emet 
en sortie une tension qui est inferieure k la ten- 
sion donnee et qui est sup6rleure k une tension 
de liberation de relais ; 

2) un circuit de tension de r6f6rence (41 ; Q11 , 
D11, D12, R11, R12, C11) pour appliquer un 
courant d'excitation sur chaque bobine de re- 
lais a partir de I'alimentation de r^f^rence ; 

3) un circuit basse tension pour appliquer un 
courant d'excitation sur chaque bobine de re- 
lais^ partir de ladite alimentation basse tension 
(30); et 

4) un circuit de commande d'arret (41 ; Q11, 
D11, D12, R11, R12, C11) pour arreter I'appli- 
cation du courant d'excitation depuis i'alimen- 
tation de r6f6rence (1) apr^s Texpiration d'un 
temps predetermine depuis le temps d'action- 
nement des contacts de relais apres I'applica- 
tion du courant d'excitation depuis I'alimenta- 
tion de r6f6rence (1). 

5. Circuit de pilotage de relais selon la revendication 
4, dans lequei ladite alimentation basse tension 
(30) 6met en sortie une tension qui est inferieure k 
la tension d'actionnement de relais. 



abaisser une tension appiiqu^e conform^ment k 
une constante de temps predetemiinee apres une 
application de courant d'excitation au moyen d'une 
application de tension sur la bobine k partir de Tali- 
5 mentation de reference (1). 

7. Circuit de pilotage de relais pour commander un 
courant d'excitation qui est applique sur des bobi- 
nes de relais (RC1, RC2, RC3), comprenant une 

10 alimentation de reference (1) et une alimentation 
basse tension (30) qui dmet en sortie une tension 
inferieure a la tension de reference donnee (Vg), 
caracterise en ce qu'un circuit de pilotage de relais 
est pr6vu. lequel comprend : 

IS 

1 ) une alimentation basse tension (30) qui emet 
en sortie une tension qui est inferieure k la ten- 
sion donn6e et qui est sup^rieure k une tension 
de liberation de relais ; 

20 2) un circuit de tension dereference (51 ;Q111, 

Dill, R111 a R113, C111) pour appliquer de 
maniere periodique un courant d'excitation 
aussi longtemps qu'un temps preetabli sur cha- 
que bobine de relais a partir de i'alimentation 

25 de reference lorsqu'une instruction d'actionne- 

ment de reiais est appliquee ; et 
3) un circuit basse tension pour appliquer un 
courant d'excitation sur chaque bobine de re- 
lais a partir de ladite alimentation basse tension 

30 (30) lorsqu'une instmction d'actionnement de 

relais est produlte. 

8. Circuit de pilotage de relais selon la revendication 
7, dans lequel ledit circuit de tension de reference 

35 comprend : 

un circuit d'oscillation (5) pour emettre en sortie 
un signal impulsionnel qui presente une largeur 
d'impulsion du temps d'instauration sur une pe- 

40 node donnee ; et 

un circuit d'application de tension pour appli- 
quer le courant d'excitation a partir de I'alimen- 
tation de reference (1 ) seulement tandis que le 
signal impulsionnel est emis en sortie lors- 

45 qu'une instruction d'actionnement de relais est 

produlte. 

9. Circuit de pilotage de relais selon la revendication 
7, dans lequel ladite alimentation basse tension 

50 (30) emet en sortie une tension qui est inferieure k 
la tension d'actionnement de relais. 



6. Circuit de pilotage de relais selon la revendication 55 
4, dans lequel ledit circuit de commande d'arret 
comprend un condensateur (C11) et est incorpore 
dans ledit circuit de tension de reference pour 
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